GLOBAL PRECIPITATION MISSION

Rainfall patterns and potential changes in these patterns are
crucial to understanding climate, and the impact of climate
changes upon man. GPM is designed to address hoth the

understanding of rainfall systems, and the impact of rainfall
on climate variables and Earth's habitability.
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CONSTELLATION SATELLITES

+ 8 small satellites with migrowave
radiometer only*

+ 3 hr revisit time

« Sun-synehranaus polar erbit

+ ~ 600 km altitude

*Bome of the 8 small E_%qu_tlilt_es may be

replaced by ﬂ.}ﬂ%“]na radiometers (e.g.,

55Mis, AMSR, etc.)

MISSION: Provide enough sampling
to reduce uncertainy io shortiterm
[aifall acoumulations. Extend scien-
tific and societal applications.
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Oibcieryimg Sy osbems

Is the Global Water Cycle Accelerating?

» This issuec matters, because the rate of water cycling may
be directly related to the frequency and intensity of storms,
and the amount of rainfall.

« We have conflicling evidence from climate models,
e. g. NCAR Climate System Model:

<htp:/fwww . cgd. ucar.edu/~tls/CSM/tahles himl>
and from observation, . g. nterrationai Global Precipitation
C]imatnlﬂgy Pl‘ﬂjEClZ <hitprfidaac. gsic pasa. govICAMPAIGN _DOCS/
FTP_SITE/INT_DIS/readmes/gpep_global_precip. vtnal>



Mear DJE 1987-1996 Rainfall (S5M/ Emission / Wilhait & Chang)
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Global Oceanic Rainfall (305 - 30N)
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Mean DJF 1987-1896 Rainfall (GPI/ Arkin)
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Elobal:Rrecipitation. -
Observing. Systems |

How can knowledge of water cychng be wmcd
~ to improve water system management?

L=

* The challenge is that of merging information from satellite
measurements, ground-based weather radar observafions,
and rain-gauges, to deliver optimal estimates of area-

- averaged rainfall rate and accumulation.

* The goal is to eventnally provide reliable (statistical)
prediction of arca-averaged precipifation on: fime-scales
that most matter for strategic water Sy Stem: IHaFaSETeIt.
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. Synergy with Soil Moisture Missiomns

GPM

UNDERSTANDING IMPACT OF S50IL MOISTURE ON FLOOD,/DROUGHT PREDICTION,
WEATHER FORECASTING, & AGRICULTURE IS SCIENTIEICALLY COMPELLING

Index of Precpitation Prediciability {LI1A):
Groon Prodictabily of S5Ts
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GElobaliRrecipitation
Ohserving. Systems

Can weather forecasts be lmpmve@? by
assimilation of global precipitation data?

* Comparing model predictions with observed precipitation
globally is a powertul diagnostic research tool for improvimg
model formulations of “wet processes” throughout the Earth
.syst&:xﬁ (i. e. evaporation and transformation, not just
condensation processes).

« Assimilation of observed precupitation and Iatent-heat-release
provides augmented predictability of futwre weather
developments, a valuable result for NWF applications.



'!’FE'LR Improyvement Associated with Ruainfali Ch

anges (> 2 mm d)

at TMI+SSM| Observation Locations: December 1907
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sampling Error / Misah Hain' Riie
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Figure 1. Relaiive sampling error for daily averages from 1 - 24 satellite
observations per day. The areq has mean rain rate 0.5 mim/h (e, 12 mmiday) with
rain statistics ke GATE.



Schematic diagram illustrating Lukas-Lindstrom 'barrier Iayer' tlieory. During-strongrwind
burst, surface mixed iayer extemds down te top of thermocline. Following: wind: hurs;t,
additional buoyancy from precipitation and streny. surface hegting-acts-to. form: relatwel}f warm
and fresh thin surface mixed kayer. Below shin layer is stromig balodline, which: effecm"eiy;
decouples surface forcing from deeper water, Further heating: is- trapped. for vertical: mixmg;-
ahove barrier formed by halockine.

From: Anderson, 5. P., R. A, Weller, snd R. B, Lukas, 1996: Surfate buoyancy fercing and-the-mixed: layer of
the western Pacific warm punl Observations and 10 madel resu]ts I Climate, 9, 3056-3085. .
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Giobal'Eregipitafion.
Observing Systens

GPM is an essential step toward sy matic
observation of global preclpltatlm

- * TRMM has demonstrated the pmsxbﬂlty of ““traming” I:a:tmﬁall
retrieval algorithms based on passive microwave {:-bsewaml@mﬁ
only, using cloud structure information from microwave

Precipitation Radar observations.

* The core GPM mission and other concurrent cloud-research
satelhiies will constitute a powerful tool for investigating-clound.
and precipitation processes in the global stmosplicre, . andireldtiiie:
the passive and active signatures of precipitatimg clowds:
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Global: Bregipitation
Observing Systems

GPM is an essential step toward syétemaiﬁiﬁ:
observation of global precipitation.

* The GPM concept includes the seed of a fmture Global
Precipitation Observin g System, in the guise of a
constellation of research and operational satellites,
equipped with passive cloud-sensing microwave Inagers.

» The low Earth-orbit constelkation is needed to provide both
relatively high spatial resolution (beam-filling factor).and-
frequent observations (3-hourky or better).
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